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FLOATING WEIR SKIMMER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application No. PCT/CN2016/074535 with a filing date of
Feb. 25, 2016, designating the United States, now pending.

The content of the alorementioned applications, including
any 1ntervening amendments thereto, are incorporated
herein by reference.

TECHNICAL FIELD

The present invention relates to a surface liquid or scum
collecting device, 1n particular to a floating weir skimmer.

BACKGROUND OF THE PRESENT
INVENTION

Floating weir skimmer has been widely used for skim-
ming surface liquid or scum, such as o1l skimmer, decanter,
o1l spill skimmer, etc. Taking the o1l skimmer as an example,
the disadvantages of the o1l skimmer 1n current applications
includes difliculty i skimming-level adjustment, short
skimming weir, narrow skimming range, and low etliciency.

The floating weir skimmer 1n prior art, also has problems
such as narrow ranges 1n collecting surface liquid or scum
and difficulty 1 lhiquid level control, etc. U.S. Pat. No.
6,251,466 discloses a floating skimmer which only includes
a single-side weir plate, and can only collect single-side
liquid. Since the floating weir floats with the help of the
floater carried by the weir plate, 1t 1s difficult for an
extremely long floating weir plate to achieve horizontal
adjustment, leading to non-uniformly collected surface lig-
uid or scum, high raw liquid content, and other defects. U.S.
Pat. No. 5,478,483 discloses a floating weir skimmer.
Although the skimmer includes two weir plates, both of the
welr plates are installed on a single side, which leads the
skimmer can also only collect single-side liquid. U.S. Pat.
No. 3,970,556 discloses a floating weir skimmer which 1s
also of a single-side floating weir plate. The floating weir
plate of the floating weir skimmer requires external control,
failling to achieve self-adjustment. All of the foregoing
floating weir skimmers have defects 1n application, espe-
cially restrictions in collecting a large-range liquid surface.
Therefore, so far a skimmer with a wide collecting range,
good performance, self-adjustment of weir plate, and stable
operation 1s needed 1n the art.

SUMMARY OF PRESENT INVENTION

Targeting at solving problems found in prior art, for
example, failure to skim a wide range of surtace liquid or
scum, difhiculty in controlling levels of collected surface
liquid or scum, etc., the present invention provides a floating
welr skimmer. Said skimmer 1s capable of collecting surtace
liquid or scum 1n a wide range and controlling the levels of
collected surface liquid or scum by adjusting the output tlow
of said skimmer, and said skimmer operates stably.

In order to solve the foregoing problems, the key technical
point of the present invention 1s to provide a floating weir
skimmer including a collecting box, a weir plate and an
iner buoy; said collecting box includes a batlle plate and a
trough; a guide rail 1s arranged 1nside said trough; said inner
buoy 1s arranged 1nside the collecting box, a guide pulley 1s
arranged on said inner buoy, enabling said inner buoy to
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2

slide on said guide rail; a supporting member 1s further
arranged on said mner buoy; one end of said weir plate 1s
carried by said supporting member, and the other end 1s 1n
rotation connection with said trough.

The floating skimmer in the present invention can select
weilr plate according to the actual liquid level during opera-
tion. The weir plate has two forms; one 1s a combination of
rotation plate and multi-opening weir plate, the other 1s a
rotation plate carrying a weir crest. For a wide liquid surface,
the combination of rotation plate and multi-opening weir
plate will be selected, with a length generally up to more
than 2 m, even up to more than 80 m 1n maximum. For a

narrow liquid surface, the rotation plate carrying a weir crest
will be selected, with length of 0.2-2 m.

When the weir plate 1s a rotation plate carrying a weir
crest, said weir plate comprises a rotation plate, a weir crest
and a weir; one end of said rotation plate i1s in rotation
connection with the trough, and the other end i1s provided
with a weir crest and a weir; the rotation plate 1s carried by
a supporting member.

When the weir plate 1s a combination of rotation plate and
multi-opening weir plate, said weir plate comprises a rota-
tion plate and a multi-opening weir plate; said rotation plate
comprises a rotating, part and a supporting part, one end of
said rotating part 1s in rotation connection with the trough,
and the other end 1s connected with the multi-opening weir
plate: said supporting part 1s carried by a supporting mem-
ber.

Further, said weir crest and said weir are alternatively
arranged on said multi-opening weir plate; a long round
opening adjusting the height of said weir crest 1s further
arranged on said multi-opening weir plate.

Said rotation plate may be a straight plate or a bending
plate, which 1s not specifically limited in the present inven-
tion.

The operation of the floating skimmer in the present
invention may vary according to the scum on the actual
liquid surface, and said weir plate may be a single-side weir
plate or a double-side weir plate.

When the weir plate 1s a single-side weir plate, one side
of the collecting box 1s provided with said weir plate, and the
other side 1s enclosed.

When the weir plate 1s a double-side weir plate, both sides
of the collecting box will be provided with said weir plate,
and the height of weir plates on both sides can be indepen-
dently adjusted. The independent adjustment means the
heights of the weir plates on the two sides may be adjusted
separately: for example, when more scum 1s found on the
left side surface and less scum 1s found on the right side
surface, a combination of weir plates where the left one 1s
lower and the right one 1s higher can be adopted. The prior
art fails to provides any skimmer having a combination of
welr plates which can achieve adjustment at any time
towards different surface liquid or scum.

The supporting member 1n the floating weir skimmer 1n
the present invention may be any type of supporting struc-
ture known 1n this field, such as bolts, slide blocks, screws,
and pins or any combination of them, which 1s not specifi-
cally qualified by the present invention. But preferably, the
supporting member 1n the present invention includes an
adjustable bolt and a carrying block, and said adjustable bolt
1s fixed on an inner buoy; one end of said carrying block 1s
arranged on said adjustable bolt, moving up and down with
said adjustable bolt, and the other end of said carrying block
1s 1n sliding connection with the supporting part of the
rotation plate.
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Further, a liquid outlet 1s further arranged on said collect-
ing box. Said liquid outlet may be arranged at any position
on said collecting box, which 1s not specifically qualified by
the present invention. When 1t 1s not suitable to arrange a
liquid outlet on said collecting box, a pump may be used at
the top, of said collecting box for pumping the liquid 1n said
collecting box.

Further, the number of said inner buoy 1s at least one.
Either one inner buoy or a combination of more than one
buoy 1s acceptable according to treatment demands.

The connection method between said rotation plate and
said trough may be any type of rotation connection, such as
swing connection, hinge connection, pivot connection and
spherical surface rotation. In the present invention, hinge
connection 1s used for connection between said rotation
plate and said trough.

The floating weir skimmer 1n the present invention may
be of fixed 1nstallation or may float on liquid surface with a
buoy 1nstalled on the outside of said floating weir skimmer.

Compared with prior art, the present invention has the
tollowing beneficial eflects:

The present invention employs an inner buoy to carry the
welr plate, solving the problems of failure to skim a wide
range of surface liquid or scum and dificulty in controlling,
levels of collected surface liquid or scum; different combi-
nations of weir plates can be used for different situations of
surface liquid and scum, showing a wide scope of applica-
tion; the clear design of the inner buoy solves the problem
in prior art that 1t 1s diflicult for a long weir plate to maintain
level; besides, the present invention uses a multi-opening
welr plate, which increases the flowing speed of the col-
lected liquid or scum, thus increasing the concentration of
the skimmed liquid; the length of weir plates 1s not limited,
which can be determined according to the length of the
liquid surface to be pre-treated, increasing the skimming
ciliciency; the floating skimmer 1n the present invention sees
a wide range of collection, high working efliciency, stable
running, easy and reliable operation and control.

DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a front view of a skimmer according to Embodi-
ment 1 of the present invention;

FIG. 2 1s a sectional view along line A-A of FIG. 1;

FIG. 3 1s a schematic diagram for seli-adjustment of
floating weir;

FIG. 4 1s a top view of FIG. 1;

FIG. 5 1s a structural diagram of a multi-opening weir
plate;

FIG. 6 1s a structural diagram of a single-side floating weir
skimmer.

In the figures, 1. trough; 2. rotation plate; 2A. rotating
part; 2B. supporting part; 3. baflle plate; 4. multi-opening
welr plate; 5. inner buoy; 6. guide rail; 7. adjustable bolt; 8.
carrying block; 9. bolt; 10. collecting box; 11, weir plate; 12.
hinge; 13. liguid outlet; 14. guide pulley; 15. weir crest; 16.
weir; 17. long round opening.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
M

ERRED

The present invention 1s described 1n further detail with
reference to the drawings and embodiments as follows. The
following embodiments are used to illustrate the present
invention, but not intended to limit the scope of the present
invention.
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Embodiment 1

As shown 1n FIGS. 1-5, the floating weir skimmer 1s a
combination of double-side weir plate and double inner
buoys. The collecting box 10 includes two batlle plates 3 and
one trough 1. A guide rail 6 i1s arranged 1nside said trough 1.
A quadrangular inner buoy 5 1s arranged inside said collect-
ing box 10. Both ends of said inner buoy 5 are provided with
a guide pulley 14. The inner buoy floats with the help of the
liquid buoyancy 1n said collecting box 10. The level changes
in said collecting box 10 enables said inner buoy 3 to tloat
along said guide rail 6 relying on said guide pulley 14. An
adjustable bolt 7 1s fixed on both sides of said inner buoy 5.
A carrying block 8 1s arranged on said adjustable bolt 7.
Positions and heights of said carrying blocks 8 on the left
and the right sides of said inner buoy 5 may be difierent.
Said carrying block 8 on the left side 1s slightly higher than
said carrying block 8 on the right side.

In this embodiment, the weir plate 11 1s a double-side weir
plate, namely, both sides of the mner buoy 5 are provided
with the weir plate 11. Said weir plate 11 includes a rotation
plate 2 and a multi-opening weir plate 4. Said rotation plate
2 consists of a rotating part 2A and a supporting part 2B. One
end of said rotating part 2A 1s in rotation connection with the
trough 1. Said rotation connection may be other connection
methods conventionally used in this field as long as the
rotation of said rotation plate 2 can be achieved, hinge
connection 1s preferred 1n this embodiment, namely connec-
tion through hinges. The other end of said rotating part 2A
1s 1n fixed connection with said multi-openming weir plate 4
by the bolt 9. Said supporting part 2B presses on the carrying
block 8 relying on 1ts own gravity and moves with said
carrying block 8 moving up and down. Weir crests 15 and
welrs 16 are alternatively arranged on said multi-opening
welr plate 4. Since said multi-opening weir plate 4 1s
extremely long, making it not easily to be controlled within
a same level. A long round opening 17 adjusting the height
of the weir crest 15 1s further arranged on said multi-opening
welr plate 4. A liquid outlet 13 1s arranged at the bottom of
the collecting box 10.

When collecting scum, the liquid outlet 13 1s opened. The
liquid level 1n the collecting box 10 will decrease; the inner
buoy 5 will float due to changes of liquid level in the
collecting box 10. The mnner buoy 5 moves downwards,
driving the adjustable bolt 7 and the carrying block 8 to also
move downwards. The rotation plate 2 rotates, driving the
multi-opening weir plate 4 to rotate. The scum outside the
trough 1 will enter the collecting box 10 through the weir
crest 15. After finishing collection, the liquid outlet 13 1is
closed. The mnner buoy 5, the rotation plate 2 and the
multi-opening weir plate 4 will return to theiwr original
positions.

The operating principle of the self-adjustment of weir
plate 1n the floating weir skimmer 1s as follows. As shown
in FIG. 3, when the level in the collecting box 10 decreases
due to discharge, the level difference hl between the inside
and the outside increases, and the inner buoy 5 moves
downwards, driving the multi-opening weir plate 4 to also
move downwards while rotating around the hinge 12. The
heights h2 and h3 of the weir crests 15 on the leit and the
right sides relative to the liqmd level increase, and the
amount of collected surface liquid or scum increases. As the
discharge hl changes, the heights h2 and h3 of collected
surface liquid or scum also change, achieving the purpose of
automatically controlling the collection level by only con-
trolling the output tlow. The heights h2 and h3 of the weir
crests 15 on the left and the right sides relative to the liquid
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level may be preset by the carrying block 8 on the leit and
the nght sides according to, the situation of the collected
surface liquid or scum.

Embodiment 2

As shown 1n FIG. 6, the floating weir skimmer i this
embodiment 1s a combination of a single-side weir plate and
a single inner buoy.

The collecting box 10 1includes two batlle plates 3 and one
trough 1. A guide rail 6 1s arranged inside said trough 1. A
quadrate-barrel shaped mner buoy 3 1s arranged 1nside said
collecting box 10. Both ends of said inner buoy 3 are
provided with a guide pulley 14. Said inner buoy 5 floats
with the help of the liquid buoyancy 1n said collecting box
10. The level changes 1n said collecting box 10 enables said
inner buoy 3 to float along said guide rail 6 relying on said
guide pulley 14. An adjustable bolt 7 1s fixed on one side of
said 1nner buoy 5. A carrying block 8 1s arranged on said
adjustable bolt 7.

One side of said mnner buoy 3 1s provided with a rotation
plate 2. One end of said rotation plate 2 1s 1n hinge
connection with the trough 1, the other end of said rotation
plate 2 1s alternatively provided with the weir crests 15 and
the weirs 16. Said rotation plate 2 presses on the carrying
block 8 relying on 1ts own gravity and moves with said
carrying block 8 moving up and down, driving rotation of
said rotation plate 2. A liquid outlet 13 1s arranged at the
bottom of the collecting box 10.

The above-mentioned are only preferred embodiments of
the present invention. However, the protection scope of the
present invention 1s not limited to above-mentioned embodi-
ments. Any equivalent substitution or changes made by one
of ordinary skill 1n the art under the teaching of the present
invention falls into the protection scope of the present
invention.

I claim:

1. A floating weir skimmer comprising:

a collecting box,

a welr plate,

an 1ner buoy,

at least two guide rails, and

a supporting member;

wherein said collecting box includes a liquid outlet, two
batlle plates, and a trough; the batlle plates are respect-
fully located at both ends of the trough, so the trough
being a container for an inner liquid; the liqud outlet 1s

configured for outputting the nner liquid of the col-

lecting box when opened;

the guide rails are anchored 1nside said trough 1n a vertical
direction;

the inner buoy 1s located inside the trough between the
two guide rails, floating on a surface of the mnner liquid;

a guide pulley assembly i1s arranged on each end of the

iner buoy; the guide pulley assembly on each end of

the trough 1s 1n contact with the guide rail and allows
the mner buoy to slide along the guide rails when the
surface of the inner liquid 1s changed;

the supporting member 1s attached to a first side of the
inner buoy, so that the supporting member 1s movable
with the inner buoy when the surface of the inner liqud
1s changed;
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a first end of the weir plate 1s rotatably connected to a side
edge of the trough, and a second end of the weir plate
1s supported by the supporting member, so that the weir
plate 1s rotatable around the first end when the sup-
porting member 1s moved with the mner buoy;

the weir plate further comprises at least one weir opening
to allow an outer scum to enter the trough.

2. The floating weir skimmer according to claim 1,
wherein said weir plate comprises a rotation plate, at least
one welr opening, and a weir;

the rotation plate comprises a first rotation plate end 1n
rotation connection with the side edge of said trough,
and a second rotation plate end provided with said weir
opening and said weir;

said second rotation plate end of the rotation plate 1s
supported by the supporting member.

3. The floating weir skimmer according to claim 1,
wherein said weir plate comprises a rotation plate and a
multi-opening weir plate;

said rotation plate comprises a rotating part and a sup-

porting part; the multi-opeming weir plate 1s located
between the rotating part and the supporting part;

a first rotation part end of the rotation part 1s in rotation
connection with the side edge of said trough, and a
second rotation part end 1s connected with a first weir
plate end of said multi-opening weir plate;

the multi-opening weir plate comprises a plurality of weir
openings; a second weir plate end of the multi-opening,
welr plate 1s connected to a first supporting part end of
the supporting part;

a second supporting part end of said supporting part 1s
supported by the supporting member.

4. The floating weir skimmer according to claim 3,
wherein adjacent weir openings of the plurality of weir
openings are spaced by one weir along a length direction of
the multi-opening weir plate.

5. The floating weir skimmer according to claim 3,
wherein said supporting member comprises a adjustable bolt
and a carrying block, said adjustable bolt 1s fixed on the
iner buoy; a first block end of said carrying block 1is
attached to said adjustable bolt, allowing the carrying block
to move up and down with said adjustable bolt, and a second
block end of said carrying block supports the supporting part
of the rotation plate.

6. The floating weir skimmer according to claim 1,
wherein the number of the weir plate 1s one;

the weir plate 1s located at a first side of the trough, with
the first end of the weir plate being connected to the
first side edge of the trough; and a second side of the
trough 1s enclosed.

7. The floating weir skimmer according to claim 1,
wherein the number of the weir plate 1s two;

the weir plates are located at both sides of the trough, with
the first ends of the weir plates being connected to the
first side edge and the second side edge, respectively.

8. The floating weiwr skimmer according to claim 1,
wherein the number of said inner buoy 1s at least one.
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